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their gradual expansion when rising into the air: and it was shown 
that each of these enlarging rings might be viewed asa  magJfified ele- 
ment of the cone of steam issuing from the jet. In the same class of 
effects Mr. Faraday placed the rotating clouds of smoke which are 
seen issuing from the chimneys of steamboats, &c. Tt~e force with 
which the particles of the air surrounding the cone of steam produced 
by a powerful jet were drawn towards it, were shown by various 
striking experiments. Hollow balls of one and two inches diameter 
were seen drawn into the cone, and sustained floating in the line of  
its axis, even when, by an arr,augement of the apparatus, this axis 
was brought 35 ° out of the perpendicular. An upright glass tube, 
eig[~teen inches long and one inch diameter, having one extremity 
plunged into water and the other end drawn into a capillary jet, was 
visibly exhausted of its contained air (the water being drawn tip from 
the lower end of the tube) when the capillary jet was placed within 
the in-draught of air occasioned by the cone of steam. In closing this 
part of his subject, Mr. Faraday explained the nse which had been 
made of a cylindrical, or conical, jacket, to izmlude this steam-cone, 
and thus to increase the draught-power of the jet. In the arrange- 
merit adopted by Mr. Barry for '~,entilating the House of Lords, this 
jacket is the ventilating-shaft itself; so that there can be no room for 
the entrance of air to form a downward current in the shaft. This 
mode of moving air has been adopted in lead-works and other manu- 
factories, for the purpose of washing and condensing the smoke where 
noxious fumes are generated in the processes. Noticing the coolness 
of the high-l)ressure steam, even near the orifice of the jet, as being 
due to the quantity of cold air rushing towards it and diminishing its 
temperature, Mr. Faraday connected with this and the other pheno- 
mona the experiment of M. Clement D6sormes--who showed that 
when steam, under high-pressure, is aLtowed to escape from an orifice 
pierced in a plate, and a fiat disc is brought close to this plate, the plate 
and disc are made to adhere together. In this ease, the elastic force 
of the steam issuing from the jet, and which terms to separate the 
plate and disc, diminishes rapidly in its course from the centre to the 
edges of the disc; at the same time, the radial currents, by their in- 
draught, as before illustrated, bring the two plates together with a 
power which is so much greater than the former that the surfaces ad- 
here. Mr. Faraday finished by noticing the danger of conical safety- 
valves in high-pressure boilers, when the lateral expansion of the 
conical surface is large in proportion to the sectional'area of thesteam 
passage.--Proceed. Royal Inst. 

London Athenmum. 

,qn account of the Iron Barque Josephine, of Liverpool. JBy CAI~T. 
MASTERS, who commanded her in the voyages she has made. 

The subject of iron vessels is one of great importance, and the use 
of that material in naval architecture has been steadily progressing 
since it was introduced for sea-going vessels by Mr. Manby, in the 
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steamer named after him, in 1821, and which was the only vessel that 
ever conveyed a cargo direct between London and Paris, without 
transhipment. Sanguine hopes had been entertained of introducing 
iron for vessels of war ; bnt it appears from the partial acconnts that 
have been made public of the results of the experiments at Woolwich 
and elsewhere, that the effects of cannon-shot upon iron vessels are 
more destructive than upon timber. Tile paper read was a plain and 
somewhat dry specification of the construction of the vessel, which 
will, however, when printed in extenso in the minutes of proceedings, 
be extremely useful. The main dimensions of the barque Josephi~e 
are- -Length ,  over all, 99 ft. 3 ill. ; extreme breadth, 24 ft. 6 in. ; depth 
of hold, 9 ft. 9 in. ; register tonnage, 16S tons ; by old measurement, 
221 tons. She was of a peculiar bnild, differing from almost any other 
merchant-ship, being intended for service in the Mexican trade~ and 
calculated to cross the bar of Tampieo, and other impediments. She 
was entirely of iron, even to the bulwarks ; and as she lay low in the 
water, drawing 9 ft. aft, and 8 ft. 8 in. forward, her ports were hung 
on hinges forward, so that they should act as valves, and allow the 
water  to escape from the deck, and yet shut of themselves when she 
heeled over deep on her side. Her general rate of sailing was from 
11~ to 12 knots per hour;  she was very buoyant and very dry, rising 
well to the sea. There was great capacity for stowing the cargo, ow- 
ing to the absence of  large projecting timbers. She was somewhat 
damp forward and aft, but was very dry in the main hold. There 
was not found to be any difference in the health of the crew from 
that of wooden vessels ; she was a little cooler than other ships, owing 
to her being so deep in the water, and the thin material did not retain 
the heat like wood. Iron ships have generally been found to get very 
foul : the Josephine was, however, paid with various compositions as 
experiments. That  which succeeded best was--1 barrel of varnish, 
2 t  cwts. of best tallow, 40 lbs. black lead, 7 lbs. brimstone, and 70 lbs. 
arsenic. This being applied hot, the iron having been previously 
warmed and paid with boiled linseed oil, appeared to have prevented 
foulness, as after her voyages there was little weed or grass, and 
scarcely any barnacles; but very slight oxidation took place, and.that 
only where the composition had been rubbed off. They  were as 
much annoyed by rats as in a timber ship, nor could they be destroy- 
ed by any of the means adopted. ' The principal feature of the paper 
was that which treated of the local attraction of the compass, which 
can scarcely be given in an abridged form. It appeared that as long as 
the ship was on an even keel, and perfectly upright, the compass acted 
correctly, but in proportion to the listing over so was the derangement 
of the magnet, the local attraction being changed by the side frames 
and deck-beams falling into new positions. This caused great varia- 
tion in the ship's course, and it led to conjecture whether this may not 
have been the cause of the loss of the Great Britain--as if her com. 
passes were acted upon as much as those of the Josephine, a deviation 
of 6~ miles from her course might easily have occurred. Capt. Mas- 
ters suggested the hanging the binnacles complete in gimbles like the 
compass, in order to their always remaining vertical, and also in ad- 



Discharge of  Elastic Fhtids under Pressure. 215 

justing the compasses, that they should be tried in every position, a table 
of variation being made out for every degree of listiug over. The 
paper was illustrated by drawings of the vessel and of her rigging 
which possessed peculiarities, and also by several tables for the cor- 
rection of the cempasses.--Proceed, lnsL Cir. Eng. Min. Jour. 

0~ lhe Law which Governs the Discharge of  Elastic Fluids under 
Pressure, lhrough short Tubes and Orifices. By W. FRo~Dv.~ M. 
Inst. C. E. 
The subject of the paper admitted of a much longer communication 

than could be read at one meeting, and the train of reasoning was 
such as could scarcely be perfectly entered into on merely hearing it 
read ; nor is it possible, within our limits, to give a complete analysis 
of a paper, which, for accuracy of perception, closeness of reasoning, 
aud terseness of diction, has rarely been equalled in any scientific so- 
ciety. A succinct review of it must suffice. The law proposed was 
a modification of that which has been usually assumed--viz : a sim- 
ple application of that which holds good with respect to non-elastic 
fluids ; this taw is, generally, that the velocity of issue is directly as 
the square root of the pressure, and inversely as the square root of the 
density : but this law neglects wholly the reaction that must arise from 
the expansmn necessarily taking place in the course of issue. The na- 
ture of the action was illustrated by the following example : - - I f  a 
balance be supposed, with an equal weight in each scale, one of the 
weights being a spiral spring, like that of a spring balance compressed 
lengthwise with its axis vertical, and held in a state of compression 
by a cord. Now let the cord be suddenly reversed, so that the spring 
is enabled to extend itself vertically ; the scale in which it stands will 
obviously be depressed, the spring reacting en it as it expands upwards, 
and continuing to press till wholly relaxed ; or if the scale in which it 
stands were ascending by a preponderance given to the other scale, 
the rate of its aseent would be in the same way retarded. The amount 
of the retardation would depend on the strength and the weight of the 
spring, and on the length to which it would extend itself-&hen releas- 
ed. Now in ihe discharge of an elastic fluid, there is an action strict- 
ly analogous, operating continuously, however, instead ofper saltum, 
the slrength and weight of the spring being represented by the elasti- 
city and density of the fluid, and the length to which it would extend 
itself by the degree of expansion, in the course of issue. The reduc- 
tion in quantity of discharge, due to the action, was to be measured 
by the velocity imparted by expansion, to each parliele of the elastic 
fluid in course of issue, the velocity of each particle after expansion, 
would be its velocity before expansion, nmltiplied into the rate of ex- 
pansion, and the primary force must be subdivided in generating each 
additional unit of velocity, so that the portion applicable to the genera- 
tion of velocity before expansion, would be the whole force divided 
by the rate of expansion ; thus, the velocity before expansion would 
be divided by the square root of that rate. For instance, an elastic 
fluid expanding four times in course of issue~ would be discharged 


